osteoclasts distinctly, resulting in separate osteoclast phenotypes. Since bone formation is coupled to bone resorption, the multilayered osteoclast phenotype and quality may be related to bone turnover and bone quality, which could prove important for the pathogenesis of OA.
Purpose: Various inflammatory cytokines and proteases are involved in the initiation and progression of osteoarthritis (OA). We previously reported that the expressions of matrix metalloproteinase-13 (MMP-13) and interleukin-6 (IL-6) were augumented in OA subchondral bone. The purpose of this study was to investigate the effects of hyaluronan (HA) and mechanical stress on osteoblasts isolated from OA subchondral bone. Methods: OA subchondral bone from the distal end of the femur was harvested from 9 patients at total knee arthroplasty. The subchondral bone underlying the degenerated articular cartilage was cut into small pieces and incubated in DMEM for 3 weeks, and then osteoblasts were isolated. Subchondral bone osteoblasts (SBOs) were cultured with DMEM conraining 30% fluorescent labeled HA for 48 hours and washed twice with PBS. The monolayer cultured cells were observed with a fluorescence microscope. As control, SBOs cultured without fluorescent labeled HA was used. SBOs were divided into 4 experimental groups. Control group: cultured without stimulation, HA group: incubated with HA (1000 mg/ml, 48 hours), IHP group: applied intermittent hydrostatic pressure (IHP) (1/2 Hz, 5 MPa, 60 minutes), and HA+IHP group: incubated with HA followed by IHP. Total RNA were extracted and mRNA expression was examined by real-time RT-PCR for MMP-13 and IL-6. In control group and HA+IHP group, culture supernatant was harvested 24 hours after the application of HA + IHP, and concentrations of IL-6 and MMP-13 were measured using an enzyme-linked immunosorbent assay (ELISA). Values were analyzed statistically by Tukey-kramer's test and paired t-test and a p value less than 0.05 was considered significant. Results: In the fluorescent labeled HA group, fluorescence was observed in the area of cytoplasm but not in nuclei 48 hours after the administration. The mRNA expressions of MMP-13 of the each group compared to the control group were 101±18.2%, 89.3±14.1% and 51.2±7.5% respectively, indicating that MMP-13 expression in the HA + IHP group significantly decreased compared to those in the control group and in the HA group. The IL-6 mRNA of the each group were 76.6±11.9 %, 73.2±10.5% and 54.0±18.3%, indicating that IHP treatment and HA + IHP treatment significantly suppressed the IL-6 mRNA.The production of MMP-13 and IL-6 were 51.3±11.6 (pg/ml) and 70.8±25.6 in the control group. In the HA + IHP group, they were significantly reduced to 53.9±25.6 and 45.2±11.1. Conclusions: The role of subchondral bone attracts attention in the onset and/or progression of OA. It was reported that HA influences metabolism in subchondral bone, and that subchondral bone becomes more compliant and thereby reduces cartilage stress. However, the mechanism of the influence of HA on subchondral bone remains unclear. In this study, HA was exposed to osteoblasts, and the enhanced expressions of MMP-13 and IL-6 in OA osteoblasts were significantly suppressed by HA in combination with IHP. In the natural course of OA, a resorption of subchondral bone was documented in the early stage of OA and was considered to take an important role in the progression of the disease. In OA, neovascularization between cartilage and subchondral bone is observed while tidemark disappears. Therefore, intra-articular injected HA could reach the subchondral tissue. The results in this study suggest that intra-articular injection of HA in combination with appropriate exercise could suppress MMP-13 and IL-6 expressions in subchondral bone, which may prevent abnormal metabolism in osseous tissue in OA.
INCREASE IN THE MEDIAL CORTICAL BONE THICKNESS OF THE PROXIMAL TIBIA IS ASSOCIATED WITH THE PROGRESSION OF RADIOGRAPHIC KNEE OSTEOARTHRITIS (OA) IN RURAL JAPANESE POPULATION -THE MATSUDAI KNEE OA SURVEY
T. Hayami 1 , Y. Koga 2 , G. Omori 3 , H. Watanabe 4 , H. Yamagiwa 5 1 Dept. of Orthopedic Surgery, Saiseikai Niigata Daini Hosp., Niigata, Japan; 2 Dept. of Orthopedic Surgery, Niigata Kobari Hosp., 3-27-11 koabari, Nishi-ku, Niigata, Niigata, Japan; 3 Ctr. for Transdisciplinary Res., Niigata Univ., Niigata, Japan; 4 Dept. of Rehab, Niigata Kobari Hosp., Niigata, Japan; 5 Div. of Orthopedic Surgery, Niigata Univ., Niigata, Japan Purpose: While increased subchondral bone thickness has been well described in knee OA, changes in periarticular cortical bone in OA patients have not been previously examined. The purpose of this study is to investigate the association of cortical bone thickness at proximal tibia in knee OA with varus deformity. Methods: The Matsudai Knee OA Survey is a historical cohort study, which was conducted to investigate the risk factors of the disease in a rural Japanese population. We have conducted an extensive the survey in Matsudai town Niigata city, Japan since 1979. Matsudai knee OA survey was performed every 7 years. In this survey, check-up included an interview, physical examination, anteroposterior standing radiographs of both knees. OA was defined as being present in a knee if radiographic grade of 2 or higher with Kellegren and Lawrence (KL) scale were detected. Mal-alignment was determined according to the femoro-tibial angle (FTA), and subjects were grouped into higher and lower FTA by median FTA. In this study, we describe the cross-sectional data collected from the 4th (2000) survey, which included 1260 people (396 men and 527 women). Both medial and lateral cortical bone thicknesses at proximal tibiae and femora were measured using computer image analysis. Cortical bone thickness was compared with KL grades, FTA groups (higher and lower groups divided median FTA), BMI (4 groups of quartile). Results: In female, both medial and lateral cortical bone thickness of femur and lateral side of tibia decreased with age, but the medial cortical thickness was not decrease with age. In male, only lateral cortical thickness was decrease with age. Cortical bone thickness,
